n recent years there has been an increased preoccupation with the environment within which healthcare is provided, perhaps as a natural outcome of the focus that has moved progressively from air hygiene, through hand hygiene to ward hygiene over the last five decades. The obvious link between the physical environment and the ability to keep it clean has opened up a debate. Here, 'environment' does not signify the nebulous cloud of things that lie beyond and around the practices and interventions that we believe are the prime means by which microbes, and thus infections, are transmitted, but the 'bricks and mortar' that contribute to the architecture, layout, construction and fabric of each building used for healthcare.
An early acknowledgement that the environment was once again officially significant was within the Controls Assurance Standards (now, unfortunately, no longer with us). Within Criterion No.4, 'Prevention and control of infection is considered as part of all service development activity' were statements that 'Infection Control are involved in the development of policies relating to engineering and building services for the trust', that 'Infection Control are made aware and kept informed of all developments and actions taken in-between planning meetings', also 'infection control priorities are taken into account by hospital managers when considering purchase of equipment, consumables etc or in the planning of new facilities' and that 'planning teams have easy access to all relevant guidance relating to infection control matters'.
In addition there were a number of statements to the effect that infection control teams should be involved in all stages relating to the purchase, or contracting processes, that relate to the hospital's services (such as cleaning and waste disposal).
More recently, Standards for Better Health core standard C21 within the sixth domain says: 'Healthcare services are provided in environments which promote effective care and optimise health outcomes by being well designed and well maintained with cleanliness levels in clinical and non-clinical areas that meet the national specifications for clean NHS premises.'
In addition, Challenge 8 from Saving Lives directs us to 'Review the status of the built environment and the effectiveness of the facilities management services, including cleaning, in order to provide a safe and clean environment for patient care.' But the most relevant question under Challenge 8, in the context of this editorial, is -'Is the ICT involved at all stages in the design and building of new healthcare facilities or the refurbishment of existing facilities?' This question underpins the importance of getting layout and construction details right first time, because once built it becomes difficult, disruptive and expensive to change these aspects of a building.
In terms of legal impact, the most forceful declaration that the environment must be considered is probably The Health Act 2006 -Code of Practice, which sets out a number of duties, of which, number 4 (under 'Management, organisation and the environment') is the 'Duty to provide and maintain a clean and appropriate environment for health care'. Subsection C is particularly relevant -'...all parts of the premises in which it provides health care are suitable for the purpose (my italics), are kept clean and are maintained in good physical repair and condition.' In addition, the eighth duty is '...to provide adequate isolation facilities …sufficient to prevent or minimise the spread of HCAI.' What many people might find surprising in this era of evidencebased guidance is that, apart form some well-publicised failures (some of which could be interpreted as failures in maintenance rather than problems inherent in the original design), there is not a wealth of documented evidence to support the uncompromising stance proposed by the guidance and legislation. In particular, we lack evidence as to which measures are most likely to have a beneficial effect, what the cost-benefit equation of different control strategies might look like and, even more worryingly, just how far to pursue perfection.
The only clear-cut endpoint would be a sterile environment in which the barriers to movement of micro-organisms were all 100% effective. Since the basis of healthcare work involves the interaction and movement of people who are carriers of the organisms whose transmission we are trying to prevent, the ideal is clearly impractical.
A corollary to this theme, as anyone familiar with the statistics of research into control of infection will know, is the difficulty of proving that any one control factor (e.g. self-disinfecting surfaces) contributes sufficiently to be worth investing money in. This leaves us with two other approaches: 1) identifying what can be learned from known failures, and 2) creating a logical paradigm which, by relating aspects of design to infection control objectives, provides a set of principles by which we can judge each issue objectively. I suggest that there are four broad questions that can be asked.
Is the design or layout such as to enable a reservoir of organisms to accumulate (through trapping and retention of debris/waste/dust/soil etc) and persist?
The provision of unnecessarily extensive areas of horizontal surface (e.g. shelving, ledges, rails etc) may allow large numbers of airborne particles to settle out and form a reservoir of microbes -particularly if the surfaces are inaccessible to cleaning.
Second, fabric finishes are inherently less hygienic than, say, stainless steel or Formica. Analogously, in areas constantly exposed to water there are, presumably, types of surfaces that are more prone to encourage the formation of biofilms.
Third, the contribution of the physical layout can be seen in designs that result in narrow, inaccessible areas, which may impede efficient decontamination. There is often insufficient storage space -leading to inappropriate storage of goods, for example in basement corridors where they can become heavily laden with dust, or damaged by moisture. The role of deadlegs in water systems in encouraging the growth/persistence of Legionella spp. therein, is already recognised in guidance. At a finer level of detail are examples such as where covers made for radiators appeared to favour the accumulation of Clostridium difficile spores, which were subsequently released into the air when the heating was turned back on.
We must also consider the effects of design on the ability to perform maintenance. I have seen examples of access hatches in ventilation ducts being blocked by metalwork that restrict maintenance activity, such as changing filters. As a corollary, we must be aware of measures instituted as a knee-jerk reaction to control one perceived infection risk may result in a worse problem in the future, e.g. poorly-maintained air filter-fan units. Reed Shilling ad to go here I like to define secondary sources as locations which, if we allow them to become contaminated, are conducive to the growth and multiplication of micro-organisms (as opposed to primary sources, which are places in which microbes grow and multiply in their natural state). In a healthcare facility people are the main primary source of organismsthe bacteriology of the environment generally reflects the population that inhabits an area; the environment per se does not normally 'breed' organisms.
However, as Streifel and co-workers in the US have demonstrated, poor building practices can lead to growth of Aspergillus species, with consequent problems of infection of highly immunocompromised patients. It is known that inappropriate plumbing materials may encourage growth of Legionella spp., as can poorly-designed cooling systems. The potential risks from novel design 'features' such as decorative waterfalls need to be considered.
Does the design create unnecessary routes of transfer of organisms?
These situations should be easier to identify. For example, ventilation systems designed so that they will draw their air supply from the extract of another system, or from an area occupied by potentially infectious people.
Other examples could be breaks in walls where there should be either a solid wall or a door, or where curtains have been substituted for solid doors. Increasingly, such designs are imported from countries where standards and clinical practices may be very different to that in the UK.
Does the design encourage poor practice or discourage good practice?
A common problem is insufficient space allocated to non-clinical areas, for instance cleaners' or sluice rooms. This is not conducive to keeping unused items separate from used ones, or colour-coded cleaning materials separate from each other.
Lack of sufficient storage space leads to storage of goods in clinical areas, where they may impede good control of infection practice, for instance by blocking staff access to handwashing sinks. A poor layout may encourage short circuiting of procedures -inappropriate disposal of the contents of bedpans, failure to adhere to good practice in the manual decontamination of instruments through the lack of a second sink.
Good layout can encourage desirable practices, such as the efficient segregation of waste and safe waste flows (including the provision of safe intermediate and final waste-holding areas). Poor design of fixtures and fittings can also impinge upon infection control practice. For instance, badly-designed sinks (splashing, wrong type of tap, provision of a plug) can reduce the effectiveness of handwashing.
Sometimes planners completely overlook the provision of facilities such as en-suite toilets in a single-patient isolation suite, or even sufficient numbers of isolation rooms. And, as noted earlier, the eighth duty under the new Health Care Act is '...to provide adequate isolation facilities …sufficient to prevent or minimise the spread of HCAI.'
A major problem with current guidance is the lack of knowledge as to how certain 'rules' were arrived at. The advice given can appear quite arbitrary and, if adopted uncritically, can lead to nonsensical arguments. Another current difficulty lies in deciding the value of novel approaches, such as the use of self-disinfecting surfaces, given an absence of studies which demonstrate their ability to decrease the rates of HCAIs.
If future advice is to build on seminal work like 'Infection Control in the Built Environment', it will need to go back to sources on which statements are based and examine these critically, so as to be able to explain and justify the rationale of the guidance given.
Only then will it be possible for members of the infection control team to have a sensible and meaningful dialogue with those responsible for planning new healthcare facilities.
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